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RELIABILITY AND VALIDITY OF THE CHINESE
VERSION OF THE CHRONIC RESPIRATORY
QUESTIONNAIRE (CCRQ) IN PATIENTS
WITH COPD
Lewina L.C. Chan1, Katherine Tam2, Elaine Chan3, Bobby Ng4 and C.T. So4
Objective: The chronic respiratory questionnaire (CRQ) is used by occupational therapists to measure
patients’ quality of life in pulmonary rehabilitation programmes in Hong Kong. In this study, we devel-
oped the Chinese version of the chronic respiratory questionnaire (CCRQ), and investigated its content
validity and reliability.
Methods: A forward and backward translation method was adopted, with detailed analysis of the rele-
vance, importance and linguistic equivalence by an expert panel. Test–retest reliability and internal
consistency of the CCRQ were assessed on 37 and 118 local Chinese chronic obstructive pulmonary
disease patients from multicentres, respectively.
Results: It was found that the content validity of the CCRQ was supported by the opinions from the
respiratory experts. The degrees of agreement in the linguistic analyses were high for all items includ-
ing the activity list and the rating scale. Strong test–retest correlations and high internal consistency
were found in the reliability testing.
Conclusion: The CCRQ is a valid and reliable instrument for measuring the health status of patients
with chronic respiratory diseases in the local population.
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Introduction
Chronic obstructive pulmonary disease (COPD) is one of the
leading causes of morbidity and mortality in the elderly world-
wide. COPD represents a major socioeconomic burden with its
continued rising mortality rate (Hurd, 2000). A study published
by the World Health Organisation reported that COPD is likely
to rise from being the 12th most burdensome disease in 1990 
to the 5th in 2020 (Murray & Lopez, 1996). The patient with
COPD experiences a variety of symptoms, such as dyspnoea,
fatigue, depression, mastery of disease problems and impaired
functional performance, which result in a diminished quality of
life (QOL) (Moody, McCormick & Williams, 1990).
The benefits of pulmonary rehabilitation programme (PRP)
in the management of COPD are well recognized and it is
widely recommended for patients with COPD (Morgan et al.,
2001; Ferguson, 2000). All PRPs seek to modify emotional
response to illness, and the physical as well as functional state
of COPD patients. Yusen (2001) suggested that in measuring
outcome for COPD patients, clinicians should focus more on
the impaired QOL. Furthermore, some researchers mentioned
that QOL should be considered as the primary outcome in
PRPs (Lacasse et al., 2002; Jaeschke, Singer & Guyatt, 1989).
The advantage of using health-related quality of life (HRQOL)
instruments is their sensitivity to small changes in a therapeu-
tic trial of specific symptoms (Guyatt et al., 1999).
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A respective disease-specific QOL questionnaire, the
chronic respiratory questionnaire (CRQ), developed by Guyatt
et al. (1987), is one of the most prevalent HRQOL instruments
for PRP (Lacasse et al., 2002). The discriminatory power of
the CRQ was demonstrated in Hajiro et al’s study (1998), in
which the frequency distributions of CRQ scores for COPD
patients were found to be normally distributed. Moreover, the
CRQ was reported to have advantages over some of the other
outcome variables, such as the St George’s Hospital Respiratory
Questionnaire, Short-Form-36 and the breathing problem ques-
tionnaire, and that it was more responsive to the effect of PRP
(de Torres et al., 2002; Singh et al., 2001).
The CRQ is an instrument measuring four dimensions 
of health: dyspnoea, fatigue, emotion and mastery. On all ques-
tions, patients rate their experiences on a 7-point Likert-type
scale ranging from 1 for “maximum impairment” to 7 for “no
impairment”. The scores for each dimension are added together
and divided by the number of questions on that dimension to
generate the mean dimension score. Thus, 1 is the worst and 7 is
the best mean dimension score in each dimension.
Guyatt et al. (1987) also studied the psychometric properties
of the CRQ and found it to be valid, reliable and responsive to
respiratory rehabilitation. The questionnaire items and activity
list in the dyspnoea dimension of the original CRQ were derived
from statements about disease-related problems of daily living
made by 100 patients with chronic airflow limitation, and this
selection process ensured that questionnaire items concentrated
on areas of dysfunction most important to these patients.
The CRQ has been widely used in different countries. Apart
from the original English version, the CRQ has been translated
into many other languages, including Dutch (Wijkstra et al.,
1994), Spanish (Guell et al., 1998), Japanese (Hajiro et al.,
1998) and German (Puhan et al., 2004), with studies conducted
by the respective researchers. Their findings supported the use-
fulness of these translated CRQs, which were found to be reli-
able and valid QOL outcome measures for COPD patients and
which could be applied for the evaluation of PRPs (Griffiths 
et al., 2000).
In Hong Kong, PRPs for COPD patients have been estab-
lished for over 10 years and the CRQ is commonly used by
occupational therapists as an outcome measure in the pro-
grammes. The CRQ enables the therapist to evaluate the impact
of dyspnoea, fatigue, emotion and mastery of the disease on
the activities of daily living (ADL) of COPD patients. As the
CRQ is a QOL questionnaire that depends very much on ver-
bal communication, a translated version is therefore neces-
sary for its application locally. Moreover, a Chinese version of
the CRQ (CCRQ) can be applied in all PRPs if it is valid and
reliable.
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The aim of this study was to develop a standardized CCRQ
and to investigate its content validity, concurrent validity, inter-
nal consistency and test–retest reliability to facilitate its use
among Chinese COPD patients in Hong Kong. 
Methods
We established a CCRQ by using the translation methodo-
logy for health status measures as suggested by Sartorius and
Kuyken (1994). In the translation process, content validity was
assessed using three approaches to review the questionnaire:
checking the importance and relevance of the original CRQ for
Chinese COPD subjects by local respiratory experts, reviewing
the translated CCRQ by bilingual and monolingual reviewers
and analysing its linguistic equivalence by local professional
users. The CCRQ then underwent further analyses in phases.
The first phase on test–retest reliability was completed in 2000
and the second phase of testing for internal consistency and
concurrent validity was completed in 2002. The study group
then reviewed and analysed all study data in the latest phase.
Translation Process
(1) Preparation for translation. A translation coordinating
team, comprising three of the investigators, was formed. We
gained written approval from Dr Guyatt, the first author of 
the CRQ (Guyatt et al., 1987). Content validity was assessed by
inviting respiratory experts to check the importance and rele-
vance of the health construct in the original CRQ to Chinese
COPD patients. An expert panel was formed, which consisted 
of nine experts of local health care professionals with expert-
ise in respiratory medicine, including a medical consultant, a 
senior medical officer, two occupational therapists, two physio-
therapists and three pulmonary nurses from various local 
hospitals. They had an average of 9 years’clinical working expe-
rience and over 5 years of experience with pulmonary patients.
The translation coordinating team designed an “Expert Opinion
Survey” to evaluate the instrument in terms of the degree of
agreement on the importance of each questionnaire item to
COPD patients in the local population, and the degree of agree-
ment on the relevance of each question to the respective dimen-
sion. The invited content experts were asked to rate each item on
a 5-point scale from “strongly agree” to “strongly disagree”.
(2) Forward translation. A forward translation was done 
by two independent translators who were native Chinese and
who were proficient in both English and Chinese reading and
speaking abilities.
(3) Bilingual and monolingual reviews. The two translated
versions of the CRQ were then studied by three bilingual
reviewers who were occupational therapists with over 5 years’
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experience of working with pulmonary patients. The purposes
of their review were, firstly, to maintain consistency throughout
the questionnaire and to improve the clarity of wording and
responses so that they could be easily understood by patients
with diverse educational levels and, secondly, to resolve the 
discrepancies between the two forward translations to make a
reconciled version. After that, 20 local Chinese COPD patients,
conveniently recruited from PRPs, were invited to examine the
reconciled version of the CRQ to evaluate if the questions were
clearly comprehensible or were ambiguous in the Chinese 
language. The bilingual reviewers, based on the monolingual
reviewers’ input, then modified the Chinese prototype.
(4) Linguistic analyses. The linguistic equivalence of the
Chinese prototype with the original English version was then
verified by 10 local users who were bilingual professionals 
proficient in both English and Chinese. The local users
included five occupational therapists, a physician, a clinical
psychologist, a physiotherapist, a respiratory nurse and a uni-
versity professor. A “Linguistic Analysis Form” was used to
evaluate the equivalence in terms of the semantic meaning 
of the words used, the procedures, the clarity and the fluency of
the two language versions. The form, composed of 82 questions,
included the analyses of all the questions, the activity list for 
the dyspnoea dimension and the 7-point rating scale of the
CRQs. The invited local users were asked to rate on the respec-
tive aspect by using a 4-point scale from “strongly agree” to
“strongly disagree”. All recommendations made by the local
users were discussed in detail by the translation coordinating
team and the Chinese prototype was then modified accordingly. 
(5) Backward translation. Another bilingual translator, who
was unfamiliar with the original English version of the CRQ,
then back translated the Chinese prototype into English. The
translation coordinating team explored the discrepancies on the
original English script and the back translation for all the terms
and compromised on a final version of the CCRQ, i.e. the
Chinese Chronic Respiratory Questionnaire (Appendix).
Test–retest Reliability
Forty patients from the PRPs of three centres—Ruttonjee
Hospital, Haven of Hope Hospital and Wong Tai Sin Hospital—
were recruited by convenience sampling. These hospitals are
distributed in three different cluster districts in Hong Kong.
The selection criteria were: medically stable COPD with no
active exacerbation; chronic airflow limitation with best
forced expiratory volume in 1 second (FEV1) less than 70%
of predicted; FEV1/FVC (forced vital capacity) less than 0.7;
no previous exposure to the CRQ (i.e. new intake to PRP);
and no obvious cognitive impairment or communication prob-
lem. Patients who had medical complications in between the
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two administrations of the CCRQ or who could not complete
the assessment for any reason were excluded.
A single interviewer, who was an occupational therapist,
administered the CCRQ on each patient as one of the routine 
clinical evaluations in the PRP. The interviewer administered 
the CCRQ again on the same patient within 2–3 days under 
the same environment and at about the same time of the day.
During the second administration, study participants had no
access to their responses to the first CCRQ.
Internal Consistency and Concurrent Validity
Data from 173 patients from the outpatient PRP of Kowloon
Hospital were extracted to analyse the internal consistency
reliability of the CCRQ and its relationship with other out-
come measures retrospectively. Every participant received an
evaluation at about 2 weeks into their PRP; the selection and
exclusion criteria were the same as that in the test–retest relia-
bility study. The 6-minute walk test (6MWT) was conducted
by a physiotherapist; the CCRQ and a functional performance
assessment on ADL, i.e. the Monitored Functional Task Eval-
uation (MFTE) (Fong et al., 2001), were conducted by an occu-
pational therapist.
Statistical Analysis
Percentages of agreement were computed to evaluate the
experts’ opinion on the content and linguistic validities of 
the CCRQ. Spearman’s rho correlations were used to evaluate
the correlations of CCRQ in test–retest reliability and with
other outcome measures in concurrent validity. Cronbach’s
alpha was used to test the internal consistency.
Results
Content Validity
In the “Expert Opinion Survey”, the average percentage of
agreement from the respiratory experts was 79.83% (Table 1).
Degrees of agreement on the importance of the CRQ to local
Chinese COPD subjects and on the relevance of the items to the
respective dimensions were also illustrated; higher agreement
was found on the relevance.
For the linguistic analyses, it was found that there was a
high degree of agreement among the local users on the word
semantic meaning, the procedural semantic meaning, the 
clarity and the fluency of the translated items. For both the
questions and activity lists of the CRQ, the degree of agree-
ment on the linguistic equivalence with the original version
ranged from 91.80% to 98.36% (Table 2). Regarding the 
rating scale of the questionnaire, the degree of agreement was
94.83%.
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Test–retest Reliability
Thirty-seven COPD patients completed the test–retest reli-
ability testing. Three patients were excluded due to a change 
in their medical condition before the second test. Eighty-nine
percent were male; the mean age of the group was 69.24 years
(SD 9.10); and mean FEV1% predicted was 45.35 (SD 10.49).
Table 3 lists the analysis of the test–retest reliability data for
each dimension of the CCRQ. The findings indicated a very
strong correlation (r>0.80) (Neil, 1997) in three of the four
dimensions, and the dyspnoea dimension had a strong correla-
tion with r slightly less than 0.80. The differences between the
mean scores of each dimension are also shown in Table 3.
Internal Consistency and Correlation Analysis
For the sample of 173 patients, 55 cases of the pulmonary
rehabilitation cohort were excluded from analysis owing to
incomplete data as some of their assessments were not per-
formed or completed within their first 2 weeks of the pro-
gramme for whatever reasons, e.g. being affected by other
medical complications. Finally, 118 sets of data were included
for analysis: 85% of patients were male; the mean age of the
group was 70 years (SD 7); and mean FEV1% predicted was
38.09 (SD 16.00). Cronbach’s alpha values for the four dimen-
sions of the CCRQ ranged from 0.75 to 0.84 (Table 4). 
The corresponding alpha values of the other language versions
Table 1. Results of content validity on the “Expert Opinion Survey”
Strongly Agree Total % of Neutral Disagree Strongly Total % of 
agree (%) (%) “agree” (%) (%) disagree (%) “disagree”
Importance 22.02 56.55 78.57 20.83 0.60 0 0.60
Relevance 24.87 56.08 80.95 18.52 0.53 0 0.53
Overall agreement 23.53 56.30 79.83 19.61 0.56 0 0.56
Table 2. Results of content validity on linguistic analyses
Strongly Agree Total % of Disagree Strongly Total % of 
agree (%) (%) “agree” (%) disagree (%) “disagree”
WSM 57.38 34.43 91.80 8.20 0 8.20
PSM 63.93 34.43 98.36 1.64 0 1.64
Clarity 59.24 33.70 92.93 7.07 0 7.07
Fluency 58.15 35.33 93.48 5.98 0.54 6.52
Rating scale 46.55 48.28 94.83 5.17 0 5.17
Overall agreement 58.71 35.48 94.20 5.68 0.13 5.81
WSM = word semantic meaning; PSM = procedural semantic meaning.
Table 3. Test–retest reliability of the four dimensions of the CCRQ
Dimension Correlation (r) 1st Adm. score (SD) 2nd Adm. score (SD)  Mean
Dyspnoea 0.79* 3.74 (1.13) 3.89 (1.03) 0.16
Fatigue 0.87* 4.34 (0.79) 4.33 (0.86) −0.01
Emotion 0.92* 4.96 (1.10) 4.98 (1.05) 0.02
Mastery of disease 0.94* 4.60 (1.33) 4.67 (1.24) 0.07
*p < 0.01. Adm. = administration;  Mean = change in mean score.
Table 4. Cronbach’s alpha reliability coefficients for the CCRQ and comparison with other language versions of the CRQ
Chinese German Spanish Japanese Dutch 
(mean score) (Puhan et al., 2004) (Guell et al., 1998) (Hajiro et al., 1998) (Wijkstra et al., 1994)
Dyspnoea 0.81 (4.59) 0.73 – 0.82 0.53
Fatigue 0.77 (4.68) 0.81 0.80 0.85 0.71
Emotion 0.84 (5.34) 0.77 0.86 0.90 0.87
Mastery of disease 0.75 (5.13) 0.76 0.84 0.76 0.88
CHINESE CHRONIC RESPIRATORY QUESTIONNAIRE
Hong Kong Journal of Occupational Therapy 13
of the CRQ are also listed in Table 4. Table 5 shows the corre-
lation of the CCRQ with the exercise test and ADL scores.
Significant but weak correlations, with r < 0.40 (Neil, 1997),
were identified and higher r values were found with the total
score of MFTE.
Discussion
From the opinions of the content experts, the CRQ was found
to be important to patients with COPD in the local Chinese
population, and the items were relevant to the respective dimen-
sions. In the process of translation, the cultural relevance was
warranted and the translated wording used by the translators
was simple and easily understood. All questionnaire items
including the activity list and rating scale demonstrated a high
degree of agreement between the English and Chinese versions
of the CRQ. The translation procedures and content validity tests
were helpful in achieving conceptual and linguistic equivalence
and enhanced the appropriateness of using the CCRQ in
Chinese COPD patients in Hong Kong.
The results of this study showed that the test–retest reliabil-
ity was high, especially regarding the emotion and mastery
dimensions of the CRQ (with r > 0.90). The small differences
between the mean scores and their distributions demonstrated
that the test administration was reliable between the two
administration times. High internal consistency was obtained
in the four dimensions of the CCRQ. All the values achieved
were above the acceptable values recommended by the original
authors (Guyatt et al., 1987) and it was found that the results
were consistent with those of the other studies that used dif-
ferent language versions of the CRQ (Wijkstra et al., 1994;
Hajiro et al., 1998; Guell et al., 1998; Puhan et al., 2004).
Our study demonstrated that the CCRQ, especially the
emotion and mastery dimensions, had significant but weak
correlations to 6MWT, MFTE and ADL scores in PRP out-
patients. The reason might be due to the physical and self-care
functions, which can only partially represent the QOL of COPD
patients while much of the perception and emotional aspects
can only be captured by subjective QOL scales. The concept
of QOL consists of multiple dimensions and the CCRQ 
is derived from the items that COPD patients are most 
concerned with (Guyatt et al., 1987). Therefore, it is of para-
mount importance to adopt a QOL scale in outcome mea-
surement in PRPs to supplement other measures on the
objective and observable aspects of health.
This study had several strengths. First, we followed proper
and strict procedures in the translation process with content
validity analyses. Second, the sample consisted of COPD
patients recruited from PRPs in multicentres and they repre-
sent the target population for the CCRQ. Third, one person
administered the CCRQ to all patients to maintain rater con-
sistency in test–retest reliability study.
One of the limitations of the study was the small sample
size used in reliability testing. Furthermore, the results only
represent the moderate functional class of COPD patients as
they are the ones mostly found in PRPs. Further studies with
larger sample sizes or on patients with a variety of chronic 
respiratory diseases can be done to improve generalizability,
especially for pneumoconiosis and lung cancer rehabilitation
programmes, which are the newly developed programmes in
Hong Kong in the last few years. One of the content experts
commented that a 7-point scale is too long for illiterate
patients; further study on the feasibility of adopting a shorter
rating scale with examination on the scale responsiveness
should be done. Further examination of the CCRQ can also 
be done in the future by correlating the CCRQ with some
external “criteria”, i.e. QOL measures for patients with COPD,
which are designed to measure symptomatic and psychologi-
cal status. Also, the CCRQ has standardized instructions dur-
ing administration and converting it to an electronic version is
feasible. The questionnaire can be computerized with interac-
tive visual and audio prompts that might save therapists’ time
as well as improve patients’ participation in the assessment.
The CCRQ is intended to be used to facilitate collabora-
tive goal setting between the occupational therapist and the
patient, to encourage a patient-centred approach in the clinical
practice of occupational therapy. The CCRQ is an activity-
oriented and patient-centred instrument, which acts as a
means of identifying problems in ADL skills that need to be
addressed by occupational therapy interventions. The occupa-
tional therapist can provide detailed monitoring evaluation and
training on those activities identified in the CCRQ. The dimen-
sional scores in the CCRQ can facilitate the evaluation of
patients’ progress and rehabilitation programme effectiveness. 
Conclusion
We established the CCRQ for both clinical and research 
purposes. The study method for translation combined with
Table 5. Spearman’s correlation coefficient (r) between the 
CCRQ and other measures
Fatigue Emotion Mastery of disease
6MWT 0.26* 0.17 0.23†
MFTE 0.36* 0.30* 0.33*
ADL score 0.37* 0.27* 0.27*
*p ≤ 0.01; †p ≤ 0.05.
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reliability and validity testing yielded a high-quality Chinese
translation that can be used for Chinese COPD patients in
Hong Kong. This study showed statistically significant correla-
tions and satisfactory internal consistency that were compati-
ble to those found by the authors of the original English
version. In general, the Chinese translation of the CRQ had
similar psychometric properties to those reported in the ori-
ginal study. To conclude, the CCRQ is a valid and reliable 
outcome measure of HRQOL in PRPs.
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